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(57) A sheet for exterminating rats by electric shock 
(200) includes two plastic sheets (an upper sheet (210) 
and a lower sheet (220)) which are layered, wherein a 
grid-type copper foil pattern (211) of straight lines with 
a fixed width intersecting at right angles is formed as 
first electrodes on the upper surface of the upper sheet 
(210), windows (212) are opened through rectangular 
areas surrounded by the copper foil pattern (211), a cop- 
per foil pattern (221) having the same pattern as the cop- 
per foil pattern (211) formed on the upper surface of the 
upper sheet (21 0) is formed as second electrodes on 
the upper surface of the lower sheet (220), and the up- 
per sheet (210) and the lower sheet (220) are layered 
on each other so that the intersecting points in the cop- 
per foil pattern (221) are placed at the centers of the 
windows (212). 
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Description 
Technical Field 

[0001] The present invention relates to apparatuses 
and methods for getting rid of animals which are harmful 
to humans, particularly to sheets for exterminating rats 
by electric shock, and methods for repelling bird pests 
and animal pests from a target place or capturing them 
alive. 

Background Art 

[0002] There are animals which do harm to humans 
or destruct environment including rats, bird pests such 
as pigeons, and animal pests such as wild boars. 
[0003] As a conventional method for exterminating 
rats, an extermination apparatus using high-voltage 
electric shock paper has been suggested ("Apparatus 
for Exterminating Rats by High-Voltage Electric Shock 
Paper" described in Japanese Published Patent Appli- 
cation S47-51069, and the like). Using a sheet-type in- 
sulating waterproof paper on which electric wires made 
from metal foils or the like are printed and high voltage 
is applied from one end of each of the electric wires, this 
apparatus is intended to exterminate rats passing 
through the paper by giving them an electric shock. 
[0004] However, this conventional art has the follow- 
ing problems. 

[0005] Since the electric wires with high voltage being 
applied are printed in a striped pattern on the electric 
shock paper, rats may run through insulating portions 
which are parallel to the electric wires depending on the 
width of the electric wires or the space between them. 
[0006] Also, since this electric shock paper employs 
a system for applying voltage from one end of each of 
the electric wires which run parallel, it cannot be cut out 
for use in a shape of cutting those electric wires. There- 
fore, they must give up laying the paper along a compli- 
cated line of a floor such as a floor of a room where a 
post juts out or a heavy thing such as a chest is placed. 
[0007] Further, since rats with learning ability have 
learned that the electric shock paper is dangerous, just 
a repeated use of this electric shock paper reduces the 
extermination effect drastically. 
[0008] On the other hand, due to bird pests such as 
pigeons, buildings and parks suffer from their droppings, 
trash is scattered by their foraging trash cans and trash 
bags, and residents of a town are bothered by noise pol- 
lution of their cries. Further, animal pests such as deer, 
wild boars and kangaroos cause serious crop damage. 
Therefore, an arrival of an effective method for repelling 
these bird pests and animal pests from a target place or 
capturing them alive has been long awaited. 
[0009] Accordingly, the present invention has been 
conceived in order to protect against the damages to 
humans and environment caused by these animals, and 
an object of the present invention is to provide a sheet 



for exterminating rats by electric shock which is capable 
of giving rats an electric shock more surely and can be 
cut in an arbitrary shape for laying. Also, it is another 
object of the present invention to provide a sheet for ex- 

5 terminating rats by electric shock which can be used re- 
peatedly by giving them no time for learning. 
[0010] On the other hand, as for bird pests and animal 
pests, it is an object of the present invention to provide 
a method for repelling those bird pests and animal pests 

10 from a target place without fail . Also, it is another object 
to capture them alive without fail. 

Disclosure of Invention 

is [001 1 ] A sheet for exterminating rats by electric shock 
according to the present invention comprises first elec- 
trodes and second electrodes for applying high voltage, 
wherein the first electrodes and the second electrodes 
are alternately arranged in rows both vertically and hor- 

20 izontalry in an exposed state on an upper surface of said 
sheet. For example, this is a sheet for exterminating rats 
by electric shock having two plastic sheets (an upper 
sheet and a lower sheet) which are stacked in layers, 
wherein a copper foil having a grid-type pattern of 

25 straight lines with a fixed width intersecting at right an- 
gles is formed on the upper surface of the upper sheet 
as first electrodes, windows are formed in rectangular 
areas surrounded by said copper foil pattern, a copper 
foil pattern which is same as the copper foil pattern 

30 formed on the upper surface of the upper sheet is 
formed on the upper surface of the lower sheet as sec- 
ond electrodes, and the upper sheet and the lower sheet 
are layered so that the intersecting points in the copper 
foil pattern on the lower sheet are placed at the centers 

35 of the windows. Accordingly, as compared with the con- 
ventional art in which parallel electric wires are just print- 
ed on electric shock paper, the present invention can 
give an electric shock to rats running on the sheet with 
an extremely high probability. 

40 [0012] Also, a method for killing rats by electric shock 
according to the present invention is a method for killing 
rats by electric shock using the above-mentioned sheet 
for exterminating rats by electric shock, and comprises 
the following: when a rat appears while waiting for ap- 

45 pearance of the rat under a light-out condition in a room 
equipped with a lighting apparatus where the sheet for 
exterminating rats by electric shock is laid and a speaker 
is placed, (i) applying high voltage between the first elec- 
trodes and the second electrodes of the sheet for exter- 

50 minating rats by electric shock; (ii) turning on the light 
apparatus; and (iii) generating screams of a rat from a 
speaker by playing back a prerecorded recording medi- 
um using a playback apparatus. Accordingly, rats are 
struck with panic by both sound and light, namely, turn- 

55 ing on a light and a rat's screaming, and thus they can 
have no time to learn that the electric shock sheet is 
dangerous to them. Therefore, repeated use of the 
sheet for exterminating rats by electric shock prevents 
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a problem of reducing the extermination effect of the 
sheet. 

[001 3] Furthermore, a method for repelling bird pests 
and animal pests according to the present invention 
comprises outputting sounds obtained by playing a re- 
cording medium on which the sounds are recorded to- 
ward the bird pest or the animal pest, the sounds includ- 
ing (i) sounds emitted by a natural enemy of the target 
bird pest or animal pest which are recorded continuous- 
ly, and (ii) screams of the target bird pest or animal pest 
which are recorded at regular intervals between the 
sounds emitted by the natural enemy or in a state of be- 
ing superimposed on the sounds emitted by the natural 
enemy. Accordingly, bird pests and animal pests hear 
both their natural enemies' cries and their own screams, 
and thus they run away from the place guessing wrong 
that they are attacked by their natural enemies. 
[0014] In addition, in the method for repelling bird 
pests and animal pests according to the present inven- 
tion, a plurality of wireless speakers are placed in an 
outdoor place, and when a bird pest or an animal pest 
appears in the outdoor place, the sounds the bird pest 
or the animal pest hates are generated, with a source 
of generating the sounds being changed by operating 
the plurality of wireless speakers selectively. According- 
ly, the source of generating the sounds can be changed 
so as to follow the bird pests and animal pests, and thus 
it is possible to lead them to a target place to capture 
them alive. 

Brief Description of Drawings 
[0015] 

Fig. 1 is an external view of a sheet for exterminat- 
ing rats by electric shock 10 in a first embodiment 
of the present invention. 

Fig. 2 is a cross sectional view of the sheet for ex- 
terminating rats by electric shock 10 as shown in 
Fig. 1. 

Fig. 3 is a perspective view showing respective 
shapes of three sheets 11-13 that form the sheet 
for exterminating rats by electric shock 10. 
Fig. 4 is an external view of a system for killing rats 
effectively by electric shock using the sheet for ex- 
terminating rats by electric shock 1 0. 
Fig. 5 is a flowchart showing specific operational 
steps in a case of killing rats by the system for killing 
rats by electric shock as shown in Fig. 4. 
Fig. 6 is a cross sectional view of a sheet for exter- 
minating rats by electric shock 1 1 0 in a second em- 
bodiment of the present invention. 
Fig. 7 is a perspective view showing respective 
shapes of two sheets 111 and 112 that form the 
sheet for exterminating rats by electric shock 110. 
Fig. 8 is an external view of a sheet for exterminat- 
ing rats by electric shock 200 in a third embodiment 
of the present invention. 



Fig. 9 is a perspective view showing respective 
shapes of two sheets 210 and 220 that form the 
sheet for exterminating rats by electric shock 200. 
Fig. 10 is a flowchart showing steps of recording 
5 sounds used for a method for repelling bird pests 
and animal pests in a fourth embodiment of the 
present invention. 

Fig. 11 is a data structure diagram showing what 
are recorded on a tape. 

io Fig. 1 2 is a diagram showing how to repel bird pests 
using a sound-recorded tape as shown in Fig. 11 . 
Fig. 1 3 is a diagram explaining a method for captur- 
ing wild animal pests alive by sound. 
Fig. 14A is an external view of a wireless speaker 

15 301a or the like, and Fig. 14B is a functional block 
diagram of the wireless speaker 301 a or the like. 
Fig. 15A is an external view of a remote control ap- 
paratus 350, and Fig. 15B is a functional block dia- 
gram of the remote control apparatus 350. 

20 

Best Mode for Carrying Out the Invention 

(First Embodiment) 

25 [001 6] First, a sheet for exterminating rats by electric 
shock according to a first embodiment of the present in- 
vention will be explained. 

[0017] Fig. 1 is an external view of a sheet for exter- 
minating rats by electric shock 1 0 in the present embod- 
30 iment. 

[0018] This sheet for exterminating rats by electric 
shock 10 is a triple-layered sheet (an upper sheet 11, 
an intermediate sheet 12 and a lower sheet 13 are 
stacked in layers) having on its upper surface a plurality 

35 of convexes 12a, 13a and others which are arranged 
densely in rows both vertically and horizontally, and a 
long sheet of 2m wide and 1 0m long, for example. 
[0019] Among these convexes 12a, 13a and others, 
the convexes 12a, 12b and others which are aligned at 

40 every other one both vertically and horizontally are 
formed together with the intermediate sheet 12, and the 
convexes 13a, 13b and others which are aligned at eve- 
ry other one are formed together with the lower sheet 
1 3. More specifically, the convexes 1 2a and 1 2b formed 

^5 on the intermediate sheet 1 2 stand on the upper surface 
of the upper sheet 1 1 through the round windows there- 
of, and the convexes 13a and 13b formed on the lower 
sheet 13 stand on the upper surface of the upper sheet 
11 through the round windows of the intermediate sheet 

50 1 2 and the upper sheet 1 1 . 

[0020] These three sheets 1 1 — 1 3 are all made of film- 
like thin plastic sheets or the like, and the upper surfaces 
(the surfaces including the surfaces of the convexes) of 
the intermediate sheet 1 2 and the lower sheet 1 3 having 

55 a plurality of convexes are covered all over with conduc- 
tive metal films. However, these three sheets 1 1 — 13 are 
electrical ly insulated from each other. Among the con- 
vexes 12a, 12b, 13a and 13b which stand on the upper 
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surface of the sheet for exterminating rats by electric 
shock 10, the convexes 12a and 12b belonging to the 
intermediate sheet 12 act as one electrode (a positive 
electrode, for example) for applying high voltage to rats, 
while the convexes 1 3a and 1 3b belonging to the lower 
sheet 1 3 act as another electrode (a negative electrode, 
for example). 

[0021 J At one comer on the upper surface of the sheet 
for exterminating rats by electric shock 10, a connector 
30 is fastened for applying high voltage supplied via a 
power cord 40 to a plurality of convexes (between the 
convexes belonging to the intermediate sheet 12 and 
the convexes belonging to the lower sheet 1 3). This con- 
nector has in itself female (fuj ) electrode sockets for en- 
gaging with male ( 0 ) electrode pins of respective con- 
vexes. 

[0022] Applying high voltage to the sheet for extermi- 
nating rats by electric shock 10 via this connector 30 
makes the sheet into the state in which high voltage is 
applied between all the adjacent two convexes (be- 
tween the convexes 12a and the convexes 13a, for ex- 
ample) on the sheet for exterminating rats by electric 
shock 10. Therefore, when a rat steps on this sheet for 
exterminating rats by electric shock 10, high-voltage 
positive and negative electrodes come in contact with 
the rafs limbs with an extremely high probability, and 
thus the high voltage is applied to the rat without fail, 
unlike the conventional sheet on which parallel electric 
wires are printed in rail form. 

[0023] Fig. 2 is a cross sectional view of the sheet for 
exterminating rats by electric shock 1 0 as shown in Fig. 
1 , namely, a cross sectional view of the plane joining the 
convexes 13a, 12a, 13b and 12b which are arranged in 
a single horizontal line on the front row of the sheet for 
exterminating rats by electric shock 1 0 in Fig. 1 . Note 
that in this figure, the metal films which are formed on 
the upper surfaces of the intermediate sheet 1 2 and the 
lower sheet 13 respectively are indicated by heavy lines. 
[0024] The sizes of the main portions of the sheet for 
exterminating rats by electric shock 1 0 as shown in this 
cross sectional view are as follows. The thickness of the 
three sheets 11 —13 is all about 0.5mm. Each of the con- 
vexes 12a, 13a and others formed on the intermediate 
sheet 12 and the lower sheet 13 is a cylindrical-shaped 
element of about 1 mm in diameter with its dome-shaped 
tip and has a length of about 2mm standing on the upper 
sheet 11. The convexes 12a, 13a and others which 
stand on the upper sheet 11 are formed integrally with 
the intermediate sheet 1 2 and the lower sheet 1 3 so that 
they are aligned at a spacing of about 2mm. 
[0025] In the connector 30, two conducting wires are 
connected respectively to female electrodes 31 which 
come in contact with the convexes belonging to the in- 
termediate sheet 12 and female electrodes 32 which 
come in contact with the convexes belonging to the low- 
er sheet 13. 

[0026] Fig. 3 is a perspective view showing respective 
shapes of the three sheets 11-13 that form the sheet 



for exterminating rats by electric shock 1 0. 
[0027] Holes 1 1 a~ 1 1 d of about 1 mm in diameter are 
arranged in rows both vertically and horizontally all over 
the upper sheet 11 at a spacing of about 2mm. Among 

5 these holes 11a~11d, the holes 11a and 11c through 
which the convexes 13a and 13b on the lower sheet 13 
come up has, at the outer edges of the back sides there- 
of, doughnut-shaped projecting members 11j, 11k and 
others which function as spacers for keeping the upper 

10 surface (the metal film) of the intermediate sheet 12 
apart from the surface (the metal film) over the convexes 
on the lower sheet 13. 

[0028] Holes 12j, 12k and others into which the pro- 
jecting members 11 j, 11kand others formed on the back 

15 side of the upper sheet 11 are inserted are arranged in 
rows both vertically and horizontally all over the inter- 
mediate sheet 1 2 at a spacing of about 2mm alternately 
with the convexes 12a, 12b and others. 
[0029] On the lower sheet 1 3, the convexes 1 3a, 1 3b 

20 and others are arranged in rows both vertically and hor- 
izontally at a spacing of about 4mm so as to come up 
through the holes 1 2j, 1 2k and others of the intermediate 
sheet 1 2 and the holes 1 1 a, 1 1 c and others of the upper 
sheet 11. 

25 [0030] Note that conductive metal films are formed 
(coated or printed) on the upper surfaces of the inter- 
mediate sheet 12 and the lower sheet 13 (including the 
surfaces of the convexes), and the convexes on each 
surface are electrically short-circuited with each other. 

30 [0031] This sheet for exterminating rats by electric 
shock 10 is manufactured in the following manner. 
[0032] First, a sheet is formed as a single piece inte- 
grally with the projecting members 11 j and others and 
the convexes 12a and others by molding or squeezing 

35 a synthetic resin or the like melted into a liquid state. 
[0033] Then, the upper sheet 11 is completed by mak- 
ing holes by a cutter or the like at a fixed spacing on the 
sheet obtained as above. The lower sheet 1 3 is com- 
pleted by printing a metal film on the sheet with the con- 

40 vexes formed thereon by applying coating of paste or 
paint including copper powders or evaporating copper, 
aluminum or the like. The intermediate sheet 12 is com- 
pleted by making holes by a cutter or the like at a fixed 
spacing after the same manufacturing process as that 

45 of the lower sheet 13. 

[0034] Fig. 4 is an external view of a system for killing 
rats effectively by electric shock using the sheet for ex- 
terminating rats by electric shock 10. This system in- 
cludes the sheet for exterminating rats by electric shock 

so 10, a high voltage power supply 50, a tape player 51 
equipped with an audio tape on which rafs screaming 
and death crying are prerecorded, and a speaker 52 for 
making loud the sound generated from the tape player 
51. 

55 [0035] The sheet for exterminating rats by electric 
shock 10 and the speaker 52 are placed on the site 
where rats appear, and the high voltage power supply 
50 and the tape player 51 are placed in a remote room 
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where the site can be monitored with a night vision cam- 
era or the like. Also, in the remote room, a switch is pro- 
vided for turning on and off the light of the room where 
the sheet for exterminating rats by electric shock 10 is 
laid. 

[0036] Here, the sheet for exterminating rats by elec- 
tric shock 1 0 which is laid on the site is cut out in a par- 
ticular shape with scissors or the like for fitting it along 
the shape of the floor of the site where a post or the like 
juts out. 

[0037] Also, the high voltage power supply 50, which 
is comprised of a rectifier circuit, a step-up transforma- 
tion circuit, a high voltage capacitor, a toggle switch and 
the like, generates high voltage (DC1000V or the like) 
by rectifying and stepping up a commercial voltage 
AC100V and accumulates and holds it in the high volt- 
age capacitor, and further outputs high voltage from the 
high voltage capacitor to the connector 30 via the power 
cord 40 when the toggle switch is turned ON. Note that 
the high voltage and the electric current to be outputted 
are set to be minimum values enough to stun rats or kill 
them by electric shock. 

[0038] Furthermore, as a tape which is set in the tape 
player 51 , a tape on which screams of a target type of 
a rat are recorded is used from among the tapes on 
which screams of various types of rats (such as brown 
rats and black rats) are recorded per type. 
[0039] Fig. 5 is a flowchart showing specific opera- 
tional steps in a case of killing rats by the system for 
killing rats by electric shock as shown in Fig. 4. 
[0040] First, the sheet for exterminating rats by elec- 
tric shock 1 0 is cut out for the shape of the floor of the 
room where rats appear frequently and laid there 
(S501). Other apparatuses 50—52 are also placed at 
appropriate positions and connected. 
[0041] Next, the light or the like of the room is turned 
off to make the room dark (S502), and under the moni- 
toring the site with a night vision camera or the like 
(S503), appearance of a rat is awaited (S504). 
[0042] When it is confirmed that a rat appears on or 
near the sheet for exterminating rats by electric shock 
10 (Yes in S504), the toggle switch of the high voltage 
power supply 50 placed at hand is turned ON to apply 
high voltage and turn on the light on the site (S505). 
Next, a split-second later, the tape set in the tape player 
51 is played back (S508). 

[0043] By means of these operations, a rat th at exists 
on the sheet for exterminating rats by electric shock 10 
at the moment when the high voltage is applied is in- 
stantly killed from an electric shock. Also, a rat that ex- 
ists around the sheet for exterminating rats by electric 
shock 1 0 at that moment gets into a panic at the lighting- 
up and the screams generated from the speaker 52, and 
tries desperately to run into its burrow or the like with no 
time of being aware of its fellow rat's death from an elec- 
tric shock generated by the sheet for exterminating rats 
by electric shock 10. Therefore, if the sheet for extermi- 
nating rats by electric shock 1 0 is laid forward of the rat, 



it tries to run through the sheet for exterminating rats by 
electric shock 1 0 straight as an arrow and dies instantly 
from an electric shock. 

[0044] Furthermore, even if a rat happens to be able 
5 to run away without touching the sheet for exterminating 
rats by electric shock 10, it cannot learn that the fellow 
rat has been killed by the sheet for exterminating rats 
by electric shock 10 but just guesses that the fellow is 
killed by attack from any other thing unknown, and thus 
w does not avoid this sheet for exterminating rats by elec- 
tric shock 10. 

[0045] So, after power distribution to the sheet for ex- 
terminating rats by electric shock 1 0 is stopped by turn- 
ing the toggle switch of the high voltage power supply 
50 OFF at the time when no noise of rats is heard, dead 
rats on the sheet for exterminating rats by electric shock 
1 0 are disposed by picking up into a plastic bag or the 
like and burned up (S507). 

[0046] If the rat extermination is to be continued (Yes 
in S508), the above operations (S502-S507) are re- 
peated. 

[0047] As described above, the system for killing rats 
by electric shock gives rats no time of learning that the 
sheet for exterminating rats by electric shock 1 0 is dan- 
gerous, so a repeated use thereof does not cause re- 
duction of the extermination effect. 
[0048] Also, on the sheet for exterminating rats by 
electric shock 1 0, high-voltage applied positive and neg- 
ative electrodes (the convexes coming up from the in- 
termediate sheet 12 and the convexes coming up from 
the lower sheet 1 3) are alternately arranged in a dense 
state, so rats which step on this sheet for exterminating 
rats by electric shock 1 0 can be killed by electric shock 
without fail. 

[0049] Note that a plurality of convexes 1 2a and 1 3a 
of about 1 mm in diameter are aligned at every spacing 
of about 2mm on the sheet for exterminating rats by 
electric shock 10 in the present embodiment, but these 
sizes may be selected at appropriate according to the 
types of rats to be exterminated, the sizes of their limbs 
and the like. For example, a plurality of types of sheets 
for exterminating rats by electric shock with various siz- 
es of convexes and alignment spacing may be manu- 
factured in advance for selection of the best one from 
among them. 

[0050] Also, predetermined values of the voltage and 
electric current of the high voltage power supply 50 may 
be variable, or selectively used from among a plurality 
of types of the high voltage power supplies manufac- 
tured in advance. 

[0051] Note that in the present embodiment, safety 
measures are taken so that no human enters the room 
where the sheet for exterminating rats by electric shock 
10 is laid because it involves a risk of generating high 
voltage, and needless to say, a person with a certain 
qualification needs to operate it. 
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(Second Embodiment) 

[0052] Next, a sheet for exterminating rats by electric 
shock according to a second embodiment of the present 
invention will be explained. 

[0053] Fig. 6 is a cross sectional view of a sheet for 
exterminating rats by electric shock 110 in the present 
embodiment, and corresponds to Fig. 2 in the first em- 
bodiment. 

[0054] This sheet for exterminating rats by electric 
shock 1 1 0 is a sheet having on the upper surface thereof 
a plurality of convexes 1 1 1 a, 1 1 2a and others which are 
densely aligned both vertically and horizontally, and it is 
same as the first embodiment in that it is a long sheet 
like piece goods, but different from the first embodiment 
in that it has a double layer structure (an upper sheet 
111 and a lower sheet 112 are layered). 
[0055] Fig. 7 is a perspective view showing respective 
shapes of the two sheets 1 1 1 and 1 1 2 that form the sheet 
for exterminating rats by electric shock 110, and corre- 
sponds to Fig. 3 in the first embodiment. 
[0056] As shown in these figures, out of the convexes 
1 1 1 a, 1 1 2a and others which stand on the upper surface 
of this sheet for exterminating rats by electric shock 1 1 0, 
the convexes 1 1 1 a, 1 1 1 b and others which are alternate- 
ly aligned both vertically and horizontally are formed in- 
tegrally with the upper sheet 111, while the convexes 
112a and 112b and others which are alternately aligned 
are formed integrally with the lower sheet 112. In other 
words, the convexes 112a, 112b formed on the lower 
sheet 112 stands on the upper surface of the upper 
sheet 111 through round holes 111c, 1 11 d and others 
provided on the upper sheet 111 . 
[0057] Both of these two sheets 111 and 1 1 2 are made 
of a film-like thin plastic sheet or the like, and the upper 
surfaces thereof (the surfaces having the convexes) are 
covered with conductive metal films, which are same as 
those in the first embodiment in their electrically conduc- 
tive state, but different from the first embodiment in that 
non-conductive areas 11 1j and 111k are provided on 
some portions of the upper surface of the upper sheet 

111 as shown in Fig. 7. 

[0058] To be more specific, around the edges of the 
holes 111c, 111dand others on the upper surface of the 
upper sheet 111 , the doughnut-shaped non-conductive 
areas 111 j and 111 k of about 0.5mm wide are provided. 
These are provided in order to prevent electrical contact 
between the metal film formed on the upper surface of 
the upper sheet 111 and the surface over the convexes 
112a, 112b and others coming up from the lower sheet 
112. 

[0059] By providing these non-conductive areas 111 j 
and 111k, this sheet for exterminating rats by electric 
shock 110 can play the same function as the first em- 
bodiment, although it has a simple structure of only two- 
sheet layer. In other words, these two sheets 111 and 

112 (the convexes 111a, 111b and others and the con- 
vexes 112a, 112b and others) are insulated from each 



other, and thus function as two electrodes for applying 
high voltage on rats. 

[0060] Note that as fora connectorfor electrically con- 
necting this sheet for exterminating rats by electric 
5 shock 110 and the high voltage power supply, the same 
one as that in the first embodiment can be used. And 
using this sheet for exterminating rats by electric shock 
110 instead of the sheet for exterminating rats by electric 
shock 10 in the first embodiment, the same system for 
killing rats by electric shock as that in the first embodi- 
ment can be configured. 

[0061 ] Furthermore, the manufacturing method of this 
sheet for exterminating rats by electric shock 11 0 is ba- 
sically same as that in the first embodiment. However, 
a process of providing the non-conductive areas 111j, 
111k and others on some portions of the upper surface 
of the upper sheet 111 of the present embodiment is 
added. The process is realized by the method of mask- 
ing the non-conductive areas on the upper surface of 
the upper sheet 111 by taping these areas thereof before 
coating with or printing a metal film thereon, or by the 
method of stripping off the metal film on these areas only 
after the metal surface is formed all over the upper sur- 
face. 

(Third Embodiment) 

[0062] Next, a sheet for exterminating rats by electric 
shock according to a third embodiment of the present 
invention will be explained. 

[0063] Fig. 8 is an external view of a sheet for exter- 
minating rats by electric shock 200 in the present em- 
bodiment. 

[0064] This sheet for exterminating rats by electric 
shock 200 is comprised of two thin sheets (an upper 
sheet 210 and a lower sheet 220) pasted together both 
having the upper surfaces on which a copper foil grid 
pattern is formed, and is a long and wide sheet which is 
same as those in the first and second embodiments. 
[0065] Fig. 9 is a perspective view showing respective 
shapes of the two sheets 21 0 and 220 that form this 
sheet for exterminating rats by electric shock 200. 
[0066] The upper sheet 21 0 and the lower sheet 220 
are both extremely thin (for example, of 0.2mm thick) 
film-like plastic sheets, and copper foil patterns 21 1 and 
221 made up of straight lines of about 2mm wide inter- 
secting at right angles are formed (printed) on the upper 
surfaces of the sheets. On the upper surface of the up- 
per sheet 210, rectangular windows 212 are made in 
areas surrounded by the copper foil pattern 21 1 . These 
two sheets 21 0 and 220 are pasted to each other with 
an adhesive so that the intersecting points of the copper 
foil pattern 221 on the lower sheet 220 are placed at the 
centers of the windows 21 2 on the upper sheet 21 0. To 
be more specific, thecopperfoil pattern 221 on the lower 
sheet 220 is exposed through the windows 212. 
[0067] What to do for using this sheet for exterminat- 
ing rats by electric shock 200 is cut out in an appropriate 
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shape in the same manner as the above first and second 
embodiments, and connect the power cord 40 leading 
from the high voltage power supply 50 to the copper foil 
patterns 211 and 221 of the upper sheet 210 and the 
tower sheet 220, respectively, by soldering or using a 
socket or the like, in the same manner as the above first 
and second embodiments. As a result, high voltage is 
applied between the upper sheet 210 and the lower 
sheet 220, and thus a rat, which touches both the copper 
foil pattern 211 on the upper sheet 210 and the copper 
foil pattern 221 on the lower sheet 220 which is exposed 
through the windows 212 at the same time, dies from 
an electric shock. 

[0068] As described above, on the upper surface of 
the sheet for exterminating rats by electric shock 200 in 
the present embodiment, high voltage positive elec- 
trodes and negative electrodes are aligned alternately 
in the same manner as those in the first and second em- 
bodiments. Therefore, as compared with the conven- 
tional electric shock paper with parallel electric wires be- 
ing just pasted on the upper surface thereof, the sheet 
for exterminating rats by electric shock 200 in the 
present embodiment can kill rats which step on the 
sheet with an extremely high probability. 
[0069] This sheet for exterminating rats by electric 
shock 200 is manufactured in the following manner. A 
plastic sheet is prepared, and a copper foil pattern is 
printed or a copper tape is stuck on the upper surface 
thereof so as to complete the lower sheet 220. Next, for 
the lower sheet 220, windows are opened using a cutter 
or the like on the upper sheet 21 0 so as to complete it. 
Finally, these two sheets 210 and 220 are layered so 
that the intersecting points of the copper foil pattern 221 
are placed at the centers of the windows 2 1 2 and pasted 
together with an adhesive. 

[0070] Both of the two sheets that make up this sheet 
for exterminating rats by electric shock 200 have a sim- 
ple tabular structure without convexes, differently from 
thefirst and second embodiments. In addition, these two 
sheets have the copper foils of the same pattern on the 
insulating sheets thereof, and are manufactured 
through the common manufacturing processes. There- 
fore, the sheet for exterminating rats by electric shock 
200 in the present embodiment has an advantage of 
easier manufacturing than those in the first and second 
embodiments. 

(Fourth Embodiment) 

[0071 ] Next, a method for repelling bird pests and an- 
imal pests according to a fourth embodiment of the 
present invention will be explained. 
[0072] The method for repelling bird pests and animal 
pests according to the present embodiment is a method 
for repelling bird pests such as pigeons and animal 
pests such as deer, wild boars and kangaroo by sound. 
To be more specific, that is a method for repelling pi- 
geons and the like from the sites without killing them in 



order to prevent pollution of their droppings, scattering 
trash, noisy cries in the buildings, parks, roads and oth- 
ers, and damages of crops such as fruits and vegetables 
caused by them. 
5 [0073] Fig. 1 0 is a flowchart showing steps of record- 
ing sounds for that purpose. 

[0074] First, a target bird pest to be repelled is cap- 
tured to record its screams and death cries as "bird pest 
screams 0 using a tape recorder or the like (S601 ). 

10 [0075] Furthermore, the flying and hunting sounds of 
the natural enemy of the target bird pest to be repelled 
are recorded as "natural enemy attack sounds" (S602), 
and the cries of the natural enemy, its hunting cries and 
others are recorded as "natural enemy cries" (S603). 

15 For example, birds of prey such as eagles, hawks, kites, 
condors and owls are used as natural enemies of pi- 
geons or the like. 

[0076] These three types of sounds and cries are cap- 
tured into a personal computer as audio data, and edited 

20 as a series of stereo sounds structured as shown in Fig. 
1 1 using music editing software or the like. The obtained 
sounds are outputted to a tape recorder or the tike for 
recording them on one tape (S604). 
[0077] Fig. 11 is a data structure diagram showing 

25 what are recorded on a tape after editing. This figure 
shows recording positions of three types of sounds and 
cries to be recorded (one rectangle is an amount of one 
recording (for example, sounds for about 1 second)) on 
two tracks (L: left sound track, R: right sound track) that 

30 make up one tape. 

[0078] On the left sound track (L), "natural enemy at- 
tack sounds" are recorded again and again, and "natural 
enemy cries" are inserted at intervals of approximately 
1 0 times of the "natural enemy attack sounds". On the 

35 other hand, on the right sound track (R), "bird pest 
screams" are recorded at certain intervals. They are in- 
serted at intervals of approximately 5 times of the "nat- 
ural enemy cries". 

[0079] The resulting sound is a typical example of a 
40 combination of cries, screams and sounds emitted from 
a natural enemy and a bird pest when the bird pest is 
attacked by its natural enemy, and is an unspeakable, 
hellish, bad noises that bird pests never want to hear 
again. 

45 [0080] Fig. 1 2 is a diagram showing how to repel bird 
pests using the tape on which these sounds are record- 
ed. A car 251 on which a tape recorder 250 equipped 
with a recorded tape is loaded is stopped around the 
rests, nests or night rests of target bird pests to be re- 

50 pelted in the buildings, parks, roads or the like, and the 
tape-recorded sounds of the tape recorder 250 are 
played back at full volume with the precise timing of their 
gathering to surprise the bird pests 252 to be repelled. 
And the flying bird pests 252 are chased by the car 251 

55 and the sounds are contin ued to be played aiming at the 
bird pests 252, if necessary. As a result, the bird pests 
can be repelled from the target place effectively. 
[0081 ] Note that pigeons have a considerably persist- 
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ent nature. So, if there Is a sign of their return during a 
watch on how things go there for a few days, it is nec- 
essary to play the tape-recorded cries of their natural 
enemies around that place again. 
[0082] On the other hand, for animal pests like wild 
boars, for example, recorded sounds and barks and 
baying of a lot of dogs hunting wild boars are used as 
sounds and cries of natural enemies. Also, for deer, re- 
corded barks and baying of dogs or sounds of their run- 
ning and baying are used. Furthermore, recorded roar- 
ing of fierce animals are also used. 
[0083] In farms and fruit farms, invasion of monkeys 
or the like is prevented by putting high-voltage applied 
open electric wires around the farms, and their stepping 
into the farms is prevented by placing hidden speakers 
in various positions to play back their natural enemy's 
cries or the like. 

[0084] The tape produced as mentioned above can 
also be used in order to capture wild animals alive in a 
wide place such as a wilderness, desert, forest area, 
highland and others to bring them to another place for 
coexistence, or lead them to a specific place to get rid 
of them. 

[0085] Fig. 13 is a diagram explaining a method for 
capturing wild animal pests alive by sound, moving them 
to a remote place, or leading them to a specific place 
such as a fenced-up site and a cage, and indicates po- 
sitions where wireless speakers 301 a~d, 302a-d, ... 
and 310a are placed in advance in a wilderness or the 
like. 

[0086] A capture space 320 is a destination into which 
animal pests are chased, namely, a site or the like sur- 
rounded with a fence having an opening and closing 
door for an entry. In the wilderness, the wireless speak- 
ers 301 a~d are placed at a regular spacing at the most 
distant positions from this capture space, the wireless 
speakers 302a~d are placed at positions a little closer 
to the capture space 320 than the distant positions, and 
as it comes closer to the capture space 320, the wireless 
speakers 303a— d, the wireless speakers 304a-d, ... 
and 310a are placed in sequence. 
[0087] The wireless speakers 301 a — d, 302a -» d, ... 
and 31 0a respectively are loudspeakers for receiving ra- 
dio waves transmitted via certain frequency channels f 1 , 
f2, ... and f 1 0 and demodulating audio signals included 
in the radio waves for outputting sounds. 
[0088] Fig. 14A is an external view of the wireless 
speaker 301a or the like, and Fig. 14B is a functional 
block diagram of the wireless speaker 301 a or the like. 
The wireless speaker 301 a or the like is a wireless loud- 
speaker having a closed structure for outdoor use, and 
is composed of an antenna 300a for receiving radio 
waves of specific frequency channels, an FM demodu- 
lator 300c for performing FM demodulation on the re- 
ceived radio waves to convert them into audio signals, 
an amplifier 300d for performing power amplification on 
the demodulated audio signals, and a speaker 300b for 
outputting the amplified audio signals as sounds. This 



wireless speaker 301a or the like is driven by an inte- 
grated battery or the like, and when receiving a radio 
wave of a predetermined frequency channel, it amplifies 
the sounds included in the radio wave for output. 
5 [0089] A remote control apparatus 350, which in- 
cludes an audio tape on which the sounds edited in the 
above manner are recorded, is a remote controller for 
performing frequency modulation of the sounds played 
back from the audio tape at a frequency channel spec- 
ified by an operator (any one of f1 , f2, ... and f10) and 
sending them via radio waves. To be more specific, us- 
ing this remote control apparatus 350, audio signals are 
sent to a set of wireless speakers belonging to any one 
of 10 groups of wireless speakers 301 a~d, 302a- d, ... 
and 310a by remote control, and thus it is possible to 
make the set of wireless speakers generate sounds. 
[0090] Fig. 1 5A is an external view of the remote con- 
trol apparatus 350, and Fig. 15B is a functional block 
diagram of the remote control apparatus 350. The re- 
mote control apparatus 350 includes a tape playback 
unit 354 for playing back the sounds recorded on the 
audio tape and outputting them as audio signals, a 
switch 352 for switching ON/OFF of the audio signals, 
a transmitter for outputting earner signals of 1 0 types of 
frequencies, a channel switch 353 for selecting one of 
the earner signals, an FM demodulator 355 for perform- 
ing frequency modulation of the selected carrier signal 
into an audio signal, an amplifier 357 for performing 
power amplification for the obtained modulated signal, 
and an antenna351 for sending the amplified modulated 
signal as a radio wave. 

[0091 ] This remote control apparatus 350 is driven by 
an integrated battery or the like, and when the switch 
352 is ON, it modulates the audio signal obtained from 
the tape playback unit 354 at the radio wave of the fre- 
quency channel selected by the channel switch 354 and 
sends it. 

[0092] ,Now, it is assumed that animal pests to be 
captured 330 gather in crowds around the positions 
where the wireless speakers 302a— d belonging to the 
second group are placed, as shown in Fig. 13. Under 
such a situation, the channel switch 353 in the remote 
control apparatus 350 is first set to Channel 1 and turn 
ON the switch 352. Then, since the above-mentioned 
"natural enemy attack sounds" and "animal pest 
screams" are broadcasted from 4 wireless speakers 
301 a-d belonging to the first group, the animal pests 
330 run away in the direction opposite to the sound 
source. 

[0093] Next, the channel switch 353 is switched in or- 
der of 1, 2, 3, ... and 10 to chase the running animal 
pests 330. Thereby, the above-mentioned sounds are 
broadcasted from the wireless speakers 302a— d, 
303a-d, ... and 310a in sequence from behind the run- 
ning animal pests 330, and thus they are chased into 
the capture space 320. Once the animal pests 330 step 
into the capture space 320, the door of the fence is 
closed. In this manner, the animal pests 330 can be 
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chased into a target place alive for a wholesale capture. 
[0094] The sheet for exterminating rats by electric 
shocks and the methods for repelling bird pests and an- 
imal pests according to the present invention have been 
explained based on the four embodiments, but the 
present invention is not limited to these embodiments. 
[0095] For example, in the fourth embodiment, a set 
of wireless speakers belonging to one group are 
aligned, but the present invention is not limited to this 
arrangement, and they may be arranged in a circle, 
square, or radial pattern. Also, a set of wireless speak- 
ers are arranged in a matrix and an arbitrary row and 
column are specified, and thus animals in a certain area 
can be guided to an arbitrary place. 
[0096] Also, in the first ~ third embodiments, the 
sheet for exterminating rats by electric shock is laid on 
the floor of a building or the like, but the place for laying 
the sheet for exterminating rats by electric shock is not 
limited to such a plane, but the sheet may be wrapped 
around a post, a box, a tube, a pipe or the like, or may 
be put up on a wall or the like by applying an adhesive 
on the backside of the sheet. 

[0097] Furthermore, in the above embodiments, a 
magnetic tape and a tape recorder or the like are used 
as a recording medium and a playback apparatus for 
sounds and voices, but the present invention is not lim- 
ited to these recording medium and playback apparatus, 
and an MD (Mini Disc) and an MD player or the like may 
be used, for example. 

[0098] In addition, the sheet for exterminating rats by 
electric shock in the first— third embodiments can be ap- 
plied not only to rats but also to small animals such as 
weasels and raccoon dogs and foxes, if only the size, 
spacing or the like of the electrodes provided on the up- 
per surface thereof are adjusted. 

Industrial Applicability 

[0099] As described above, the sheet for exterminat- 
ing rats by electric shock according to the present in- 
vention is useful as a component for exterminating rats, 
namely, killing or stunning rats by giving them an electric 
shock using the sheet laid on the building floor or the 
like together with a high voltage power supply, and the 
method for repelling bird pests and animal pests accord- 
ing to the present invention is useful as a method for 
repelling bird pests such as pigeons and animal pests 
such as wild boars from a target place or chasing them 
into a target place to capture them alive. 



Claims 

1. A sheet for exterminating rats by electric shock, 
comprising first electrodes and second electrodes 
for applying high voltage, 

wherein the first electrodes and the second 
electrodes are alternately arranged in rows both 



vertically and horizontally in an exposed state on an 
upper surface of said sheet. 

2. The sheet for exterminating rats by electric shock 
5 according to Claim 1 , having at least two sheets in- 
cluding a first sheet and a second sheet which are 
layered, 

wherein the first sheet is layered on the sec- 
ond sheet, and has the first electrodes and a plural- 
10 ity of windows formed on an upper surface of said 
first sheet, 

the second sheet has the second electrodes 
formed on an upper surface of said second sheet, 
and 

*5 the first sheet and the second sheet are lay- 

ered so that the second electrodes are exposed 
through the windows. 

3. The sheet for exterminating rats by electric shock 
20 according to Claim 2, 

wherein the first electrodes and the second 
electrodes respectively are a plurality of con vexes 
that stand upward on the upper surfaces of the first 
sheet and the second sheet, and 
25 the second electrodes stand on the upper sur- 

face of the first sheet through the windows. 

4. The sheet for exterminating rats by electric shock 
according to Claim3, 

30 wherein the plurality of convexes formed on 

the first sheet and the second sheet respectively are 
coated with metal films, and are electrically conduc- 
tive. 

35 5. The sheet for exterminating rats by electric shock 
according to Claim 4, further having a third sheet 
layered on the first sheet, 

wherein a plurality of windows are formed on 
an upper surface of the third sheet, and 

40 the first electrodes and the second electrodes 

stand upward on the third sheet through the win- 
dows of said third sheet. 

6. The sheet for exterminating rats by electric shock 
45 according to Claim 2, 

wherein the first electrodes and the second 
electrodes respectively are copper foils printed on 
the upper surfaces of the first sheet and the second 
sheet. 

50 

7. The sheet for exterminating rats by electric shock 
according to Claim 6, 

wherein the first electrodes and the second 
electrodes are the copper foils having a grid-type 
55 pattern of straight lines with a fixed width intersect- 
ing at right angles, and 

intersecting points in the copper foil pattern of 
the second electrodes are exposed through the win- 
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dows. 

8. A system for killing rats by electric shock, compris- 
ing: 

the sheet for exterminating rats by electric 
shock according to Claim 1 ; 
a high voltage power source for generating high 
voltage; and 

a connector for applying the high voltage to the 
first electrodes and the second electrodes of 
the sheet for exterminating rats by electric 
shock. 

9. The system for killing rats by electric shock accord- 
ing to Claim 8, 

wherein the connector has sockets as female 
electrodes for engaging with the convexes of the 
first electrodes and the second electrodes as male 
electrodes. 

10. A method for killing rats by electric shock, compris- 
ing the following : 

when a rat appears while waiting for appear- 
ance of the rat under a light-out condition in a 
room equipped with a lighting apparatus where 
the sheet for exterminating rats by electric 
shock according to Claim 1 is laid and a speak- 
er is placed, 

(i) applying high voltage between the first 
electrodes and the second electrodes of 
the sheet for exterminating rats by electric 
shock; 

(ii) turning on the light apparatus; and 

(iii) generating screams of a rat from a 
speaker by playing back a prerecorded re- 
cording medium using a playback appara- 
tus. 

11 . A method for repelling bird pests and animal pests, 
comprising outputting sounds obtained by playing 
a recording medium on which the sounds are re- 
corded toward the bird pest or the animal pest, the 
sounds including (i) sounds emitted by a natural en- 
emy of the target bird pest or animal pest which are 
recorded continuously, and (ii) screams of the target 
bird pest or animal pest which are recorded at reg- 
ular intervals between the sounds emitted by the 
natural enemy or in a state of being superimposed 
on the sounds emitted by the natural enemy. 

12. The method for repelling bird pests and animal 
pests according to Claim 11 , 

wherein the sounds emitted by the natural en- 
emy includes (i) frying sounds or running sounds 
emitted when the natural enemy attacks the bird 



pest or the animal pest which are recorded contin- 
uously, and (ii) cries of the natural enemy which are 
recorded at regular intervals between the flying 
sounds or the running sounds or in a state of being 
5 superimposed on the frying sounds or the running 
sounds. 

13. The method for repelling bird pests and animal 
pests according to Claim 12, 

10 wherein the flying sounds or the running 

sounds of the natural enemy and the cries of the 
natural enemy are recorded in time proportion of 
about ten to one, and 

the cries of the natural enemy and the 

15 screams of the bird pest or the animal pest are re- 
corded in time proportion of about five to one. 

14. The method for repelling bird pests and animal 
pests according to Claim 13, 

20 wherein a plurality of wireless speakers are 

placed in an outdoor place, and 

when a bird pest or an animal pest appears in 

the outdoor place, the sounds the bird pest or the 

animal pest hates are generated, with a source of 
25 generating the sounds being changed by operating 

the plurality of wireless speakers selectively. 

15. The method for repelling bird pests and animal 
pests according to Claim 14, 

30 wherein the plurality of wireless speakers are 

classified into a plurality of groups, and selectively 
operated group by group. 

16. The method for repelling bird pests and animal 
35 pests according to Claim 15, 

wherein the groups respectively correspond 
to channels of radio waves received by the plurality 
of wireless speakers, and 

the plurality of wireless speakers are selec- 
40 tivery operated by switching the channels for send- 
ing the radio waves including signals of the sounds. 

17. The method for repelling bird pests and animal 
pests according to Claim 16, 

45 wherein the plurality of wireless speakers are 

placed at positions in the outdoor place so as to 
come closer gradually to a target place for repelling. 
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2. Q Claims Nos.: 

because they relate to parts of the international application that do not comply with fee prescribed re qui rem e nts to such an 
extent that no meaningful international search can be carried out, srjecificalry*. 



3. Q Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box II Observations where onlty of invention ia UcidDg (Continuation of Item 2 of first sheet) 

Ibis International Searching Authority found multiple inventions in this international application, as follows: 

The inventions described in Claims 1-10 have special technical features 
residing in "rat exterminating elect roshock sheet . " On the other hand, the special 
technical features of the inventions described in Claims 11 - 17 reside in "outputting 
the Bound obtained by reproducing a recording medium having sound recorded therein 
toward harmful birds or animals," and these inventions radically differ from the 
inventions described in Claims 1-10. 

Accordingly, it is not deemed that the inventions described in Claims 
1-17 form a single general inventive concept. 



1. (3 As all required adoitiooal search tees were timely paid by the applicant, this international search report covers all searchable 

claims. 

2. Q As all searchable claims could be searched without atn^ justifying an additional fee, this Authority did not invite payment 
of any additional fee. 

3. O As only some of the required aoVhtkxnal search fees were timely paid by the applicant, this mternational search report covers 
only those claims for which fees were paid, specifically claims Nos.: 



4. n No required additional search fees were timely paid by the applicant. Consequently, mis mternational 
search report is restricted to (he inventioo first mentioned in the claims; it is covered by claims Nosj 



Remark on Protest Q The additional search fees were accompanied by the applicant's protest 
[Xl No protest accompanied the payment of additional search fees. 
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